Acid mucopolysaccharides in mast cell granules were histochemically studied in the lesion of urticaria pigmentosa and in the dermis of normal human skin. Alcian blue and azure A were used to stain mucopolysaccharides. Bromphenol blue was employed for detection of basic proteins.
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In a further attempt to identify various polyanions, staining was carried out with alcian blue containing various concentrations of electrolytes. Methylation, saponification, and digestion with streptomyces or testicular hyaluronidase, chondroitinase ABC, sialidase, or desoxyribonuclease were also employed.
The results obtained are most likely to suggest the presence of hyaluronic acid in mast cell granules. human dermis; mast cell; hyaluronic acid Mast cells were first described by Paul Ehrlich in 1879. At that time he called attention to the affinity of the granules in these cells for _basic dyes. Anionic groups in mast cell granules have the capacity to shift the absorption spectrum of certain basic dyes in dilute acidic solutions, resulting in a metachromatic effect. This characteristic still serves as the basis of their identification.
Many biochemical and histochemical studies indicated the presence of sulfated and non-sulfated acid mucopolysaccharides in the granules. Acid mucopolysac charides in question are heparin, chondroitin sulfates and hyaluronic acid. The presence of hyaluronic acid in mast cell granules was suggested for the first time by Asboe-Hansen (1950) based on the finding of large numbers of mast cells in tissues rich in hyaluronic acid, such as the synovia of joints, and on the accumulation of mast cells following the enzymatic breakdown of tissue hyaluronic acid. The effect of hyaluronidase treatment on the metachromatic staining of mast cell granules has been claimed as evidence both for and against their containing hyaluronic acid. Velican and Velican (1959) , after studying the effect of hyaluronidase on the metachromatic staining of mast cells in autopsy specimens of human bronchial lymph nodes, concluded that the metachromatic substance in some of the granules consists exclusively of hyaluronic acid. Similar results were observed by Bensley (1950) , and others. On the other hand, West (1958) pointed out that hyaluronidase did not destroy the metachromasia of mast cell granules, and that sometimes there was poor correlation between the mast cell count and the hyaluronic acid content of a tissue. Horsfield and Summerly (1966) demonstrated the presence of all the acid mucopolysaccharides known today in rat peritoneal mast cells. However, no report on the presence of hyaluronic acid has been presented in human dermal mast cells. This study was designed to demonstrate the presence of hyaluronic acid in human dermal mast cells. 
MATERIALS AND METHODS

DISCUSSION
Acid mucopolsyaccharides have a strong affinity for basic dyes, and each acid group responsible for such an affinity has its specific pK values. At high pH values, the carboxyl, phosphate, and sulfate groups are all ionized. When basic dyes are buffered to a low pH, tissue polycation (e.g., protein) are ionized and interact with the anionic sites of the substrate, preventing a complete binding with the blocking protein at a high temperature (Larsen 1958; Goldstein and Horobin 1974) . Electrolytes can split polyanion-polycation complexes at pH 2 .5 and thereby increase the availability of polyanion to basic dyes (Mowry and Scott 1967) . Under these conditions, almost all the granules had a strong affinity for alcian blue and stained metachromatically with azure A at pH 0 .5. Mercuric bromphenol blue reaction given as basic protein, particularly the amino groups, was moderate in the granules; methylation of the sections before staining strengthens the reaction. This indicates that amino groups masked by the carbohydrate component are released by methylation, liberating more amino groups. These results suggest the coexistence of mucopolysaccharides and proteins.
All polyanions are precipitated by such quaternary ammonium salts as cetylpyridinium chloride and become water-insoluble in salt solutions, if the concentration of the salt is maintained above a certain level. Scott and Dorling (1965) , using spots of polyanion solutions on filter paper, found that alcian blue behaves similarly to cetylpyridinium chloride, and applied this principle to tissue sections for the differential demonstration of each acid mucopolsyaccharide. According to model experiments (Scott and Dorling 1965; Sasai 1971a) , hyaluronic acid loses an affinity for alcian blue in the presence of magnesium chloride at 0.1 M, chondroitin sulfate B and heparitin sulfate at 0.7 M, chondroitin sulfates A and C at 0.8 M, and heparin at 1.0 M. When sodium chloride is used as an added electrolyte, the affinity of acid mucopolysaccharides for alcian blue disappears at 0.2 M (hyaluronic acid), 0.7 (heparitin sulfate), 0.8 M (chondroitin sulfate B), 0.9 M (chondroitin sulfate A) and 1.0 M (chondroitin sulfate C and heparin), respectively. The pattern of the critical electrolyte concentration of each acid mucopolysaccharide in tissue sections was similar to that in the model experiment, although the former was about 30% higher than the latter. According to the reaction demonstrated by Kantor and Schubert (1957) , methylation hydrolyzes sulfate groups, resulting in the formation of free methyl esters, while it esterifies carboxyl and phosphate groups. And, subsequent saponification de esterifies only the latter two, restoring their affinity for basic dyes, but has no restorative effect on the lost affinity of sulfated components. On the other hand, streptomyces hyaluronidase purified from the culture medium of Streptomyces hyaluronicus degrades only hyaluronic acid (Ohya and Kaneko 1970; Sasai 1971b ), although testicular hyaluronidase attacks not only hyaluronic acid but also chondroitin sulfates A and C. Chondroitinase ABC from an extract of Proteus vulyaris adapted to chondroitin sulfate C degrades chondroitin sulfates A, B and C, chondroitin, and hylauronic acid, but it does not attack keratosulfate, heparin, or heparitin sulfate (Yamagata et al. 1968; Sasai 1971b ). Therefore, it seems to be concluded that the alcianophilia of the granules found after methylation-saponifica tion is related to polycarboxylate, probably hyaluronic acid.
In 1950, Asboe-Hansen found that there is an accumulation of hyaluronic acid and large mast cells in the lesion of pretibial myxedema, and presented the hypothesis that the mast cell might produce and release hyaluronic acid as well as histamine. According to him, hyaluronic acid possesses strong water binding properties and thus may largely determine the permeability of the connective tissue. The edema associated with injury to connective tissue causes mast cell degranulation, and the released hyaluronic acid will then bind the edema fluid and organize it into a mutinous gel. Horsfield and Summerly (1966) , studying the incorporation of radioactive sulfur and carbon into rat peritoneal mast cells, found that the mast cell contains all the recognized mucopolysaccharides, and postulated that mast cells may have a more positive role in mucopolysaccharide synthesis than has been suspected. Thus , it is likely that the mast cell in the human dermis contains hyaluronic acid, although there is some difference in the nature of acid mucopolysaccharides in mast cells between regions and organs as well as between animal species (Spicer 1963) . Recently, Butler (1971) examined mast cells of the dog skin with histochemical techniques, and indicated that protein-mucopolysaccharide interaction does not occur in mast cells of diseased animals. In the present study on human mast cells, however, there was no difference in the interaction between the normal and diseased skin.
